,4 37-7.0. 


.4 84 0.4 

JA 0055445 
APR 1984 


Can 
f 


r 


; function circuit 


(54) FORMATION OF SEMICONDUCTOR ELEMENT ISOLATION REGION 
(11) 59-65445 (A) (43) 1J.4.1984_ (19) JP 

(21) Appl. No. 57-175071 (22) 5.10.1932 

(71) MATSUSHITA DENSHI KOGYO K.K (72) HIDEAKI TAKAHASHI(l) 
(51) Int. CP. H0lL21/76,H01L21/318,H01L21/95 


PURPOSE: To realize micro-miniaturization of element isolating region through 
suppression of lateral oxidation in the selective oxidation by executing heat 
treatment under the NH 3 ambient after forming an oxide film on the semicon- 
ductor substrate. 

CONSTITUTION: An oxide film 5 is formed on a semiconductor substrate 1 and 
an SiaN* layer 6 is formed at the interface between the oxide film 5 and the 
substrate 1 by the heat treatment under the NH 3 ambient. Thereafter, an Si 3 N« 
film 2 is formed by thermal decomposition of NH 3 and dichlorocylane (SiH 2 C/ 2 ) 
and a photo resist film 7 is then formed. The Si 3 N 4 film 2 which may be used 
as the element isolating region is removed and a diffusion layer 3 for channel 
stop is formed by injecting impurity in the same conductivity type as a semi- 
conductor substrate 1. The photo resist 7 is removed, the selective oxide film 4 
is formed, and the oxide film 5, Si 3 N 4 films 2, 6 are removed. Since oxidation 
of semiconductor substrate 1 just under the oxide film 5 is suppressed by the 
thin Si 3 N 4 film 6, bird beak of selective oxidation can remarkably be suppressed. 


at 


(C) 



J 

Jn. 

/ / / 

/ - 

3 4 ? 'i 
r±++ '■]..'. ■ 

4 3 


til 




Mint. CI. 3 

H 01 L 21.76 
21^318 
21.95 


u? B#HfcfWf (J p ) 

M 8122-5 F 
7739-5 F 
7739—5 F 


© Vf fr HI m Rfl 
(A) HS59— 65445 

©4>ra Bgf n59^C 1984) 4 ft 13 [3 


1 


(£ 3 S) 


S4f Bg57~ 175071 

@I±S S Bg57(1982)10^ 5 B 

niWT*:*n3S[ioo6SifetliT« 


PWf|j**PmiO06#ife 

?m H A #*i± *1* 


SB 3*D * ' 

¥ i£ 1* £ -7- # ME $5 $ © $ 3 ffi 

J: IE. * V = ^KIL&fr ts-ffLfcte* 

b 7 K & £ ^ $ -f h X § , Pi It ffi i\: -t i'C 9S 2 
O ■>■ »j = 7- >f V y 4 ymt tSISto ^ , *-r 
fV)#i£f&# i44 ffiSESJS J:©flJ*e*S 1 , & a © 

;:^ ; til?§ , ib# E2 5?, * T ft M As; ^ *: «i t 

#5E91tt* **ftH5fcWIEB3©8fc«Hi:T $ f w 
7' $H $ © (Sc M f <" *+ t Ji -f t»! » fiit © fc V) © i# *? ffi 


^i£ s .a&8tlHlB ( WT^ L S I > ■> ) % 

,l\ Moseii s 1 c $ ft r: *.» •-■ ~c i-j. . m o s 

y >' ■> ? t<J?fi!tf4T^f * 7' wi,J# „ COT? 

. > :hs sx ;c , ft ft ffi <t , ft G 4 1B * Z> 

7' " 7. X r> X ^ ffi J£ ft < t . 3? ^ S 51 S 

' '•" * h ?>h -jS "3" -"- I > ^ 5J ^ t' 

i*:---:^ MO S L S 1 7* n i; x . : W '<+ i7/- 

• -I -.-J! rfl -!K 'iC - 

<- -:■ ■ h h L X m 1 SE ^ O I 5 . : , 
w ^ ^ >/ r >- ^- ^ f- 5 ^ K { S i 3 N A ) 2 1* 

s'j «e ft L-c , -skie l:^ <*y 
>?. A :' i 5 vy : fffi ^ njtRft K©^iMS* W 3 i f * 
y f . ,i ) .=, h N»f rc . 7 < - v 

f: : r ? 4 1 75* Bit * 75 ^ iij: Otj^fjiit^i 
L ^- t. t t, . tfO^STtt, ifi £ « C 


-239- 


tT-^ (Bi rds Beak )^b^%*t LT&?-#fctt 

« ^ »ai<t esu i awn** 

56 93© I* IE 

Si 3 N 4 ffitsttttrci^u -r* 

- -X t* - ^ ©Wftjij^ fifty 4 - a, KflK<bK^49 

(c&tt> JbKJ&Sfcfi 4 -»fcftll«Mt]Bi6,> Si 3 N 4 
t £D ST 2 (arc ^^ft^o^Eg WC X hl5&T 

a? 2 0(a) © 1 5 K NH 3 oifettaKJ: AS -JLSS 
5 £ ttaHS 1 <b Off Butt tttf/V^ Si 3 N 4 K 
e 0iJBtf £ ft % Jfi 2 !2(c3© JSttKftT .Rtl 
fit it & s jfi T O #S ?£ 1 Oft? ft iOiif^ 
Si 3 N 4 i X&K h ft h ft AoiC £ -7-fiJJ# 

««»40«»lSj^OlSdJ^wh3 < 4 o £ *aL 55? 

5 ft & , 

Lft I 5 tt, i£ 3fc © 7i ifc T «$ iiK 3 ft* 

6 i ©^©t ©f£lt*<H iS^KHb©' 5 - X t* - ^ 
#MtCfli1tflS ft*. ^. ii£ 3fe ^ *W-^(Stt«»tt 
©R-fbKff **seoooA -CSK-ffc-tttfitt©fcj&© 

S i 3 N 4 «20^^ ^flsfr 3. O/itn £ u^ jg 


»H"B58- G5445 (2) 

$£aSfll©l*9g 
^L-CttM-fA, 35 2 E3(a)Md)tf -t©I6l9?mi|g) 

'C ©®lb£&fv 600A©W^SHfc& 6 ■ 

*f6f$L-th» t<D&K^ 900*C©NH 3 '^K$ri*i 

£3£&1 £ Off BBICttft < f?l^Si 3 N 4 jg 6*:j|$ 
flt 3 ft * w -t © & tt NHg i^D^iJy 
(SiH 2 C^ 2 ) 0|«S^«KJ:l)JJ^ 1 2DOA © 
Si 3 N 4 K 2 fr® ^O^Sfcltf^ 

m2(g)(^©x 5 (c % *hU4?j*HR7 £^J5K 
*-?-IH]»»0J*rc^5£-f- 4 £ t 6©Si 3 N 4 

o^T^ £ RINSES 5 .©* MSB* -f * 

yfiEAifetttALf t^.^« * h -v 7* ffi fifc tfe Jff 3 

fe^BE-f J^±©4aati6 uttttK * h u 

Y ~r Srftfci 2 13(c) n^f i 5ic, 1 ooo'C © 

»ft#raai*TjgftfiMbBs * * &2gi 

&±© J: 5 rc*$B9i!©afct W^ftW\ 
i«KK»tK«-MLt^f3, NH 3 ^S^^T 

S^GHt^©^* t* ©&£;$if? £ A,£*fl]ffi'J 
r$ % gl.SI©fca£,®j!S .7- SfcflSfl: tt ffi ft . < © 

* , te) E © # 4 aft 98 

mi s#±. «£*©*. -7-M»«£««©»fBia^ m 

1 -f-^f^gS^. 2 Si 3 N 4 g| > 3 

ffiSffittfii:*^ ^ ^^KibJSis s K<b^, 

6 Si 3 N 4 Ks e Si 3 N 4 7 * 

h ^ *s * ho 


-240- 



-241- 


